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.Acetamide,  8  M,  ribonuclease  stabilization 
and, 21-22 

Acetobacter  oxydans,  396 
Acetone-dried  cells,  dehydrogenase  activity  in, 
107 

Acetylcholine,  affinity  isolation  of,  299-301 
N-acetyl-DL-amino  acids,  acylase-catalyzed 
stereospecihc  hydrolise  of,  78 
N-acetyl-L-tyrosine  ethyl  ester,  31 
Acid  hydrolysis,  ribonuclease  thermoinactiva¬ 
tion  and,  covalent  changes  responsible 
for,  24-25 
Acid  phosphatase 
as  deactivation  material,  9-10 
temperature  dependence  for,  1 1,  72 
Acremonium  chrysogenum.  465 
Active-site  design,  chemical  mutation  ap¬ 
proach  to,  322 

Active-site  tritration,  as  enzyme  immobiliza¬ 
tion  technique,  31 

Acylamino-/3-lactam  acylhydrolase,  phenoxy- 
methylpenicillin  synthesis  using,  210- 
13 

Acylase 

amino  acid  production  using,  80-83 
systems,  model  conditions  for,  82 
ADH,  yeast  extraction  of,  286-88 
Aerobacter  aerogenes,  271 
Affinity  chromography,  polysaccharide  activa¬ 
tion  for,  254-56 

Agar,  plant-cell  entrapment  use  of,  384 
Agarose,  plant-cell  entrapment  use  of,  384 
Agroindustrial  by-products,  microbial  en¬ 
zymes  produced  from,  1 10-14 
Ajmalicine,  price  of,  383 
Alanine 

industrial  production  methods  for,  78,  79 
lactate  transformation  to,  91-92 
production  of,  450-53 
residue  parameters  of,  4 
Alcohol 

fermentation  of  starch  using,  with  immobil¬ 
ized  cell/enzyme  bioreactor,  148-51 
glucose  conversion  to,  by  Saccharomyces 
cervisiae,  421-22 

measurement  of,  electroenzymatic  sensor 
for.  515-19 

Algae,  biochemical  produces  from,  240 


Alginate 

in  butanediol  production,  455 
plant-cell  entrapment  use  of,  384 
Amino  acids 
composition  of,  272 

N-acetyl-DL-derivative  preparation  of,  80- 
83 

dehydrogenases  of,  196 
groups,  crosslinking  of,  5 
hydrophobic,  catalyzation  reactions  of,  95 
from  hydroxy  acid  racemic  mixture,  91-94 
industrial  production  methods  for,  79 
from  keto  acids,  84-85 
Mucor  miehei  analysis  with,  340-42 
NADH-dependent,  production  of,  195 
polypeptide  chains  and  sequence  differences 
of,  3 

racemization  of,  25 

replacement  for,  identification  difficulties 
and,  3 

residue  parameters  of,  4 
synthetase  stability  from,  46 
6-aminopenicillanic  acid 
production  of,  437-40 
semisynthetic  penicillin  produced  from,  1 27 
Aminopyridines,  hydrolysis  of,  310-15 
Ammonia,  25 

Ampicillin,  semisynthesis  of,  99,  102-3 
Amylase 

aqueous  two-phase  systems  for  production 
of,  using  Bacillus  subiilis,  115-18 
producing  strains  for,  fermentation  condi¬ 
tions  of,  215-11 

production  improvement  for,  polypepton 
fraction  effective  and,  278-8 1 
Aniline,  hydroxilation  of,  215-16 
Anionic-acrylamide,  9 
Antibiotics 

lactam,  kinetically  controlled  semisynthesis 
of,  99-105 

Streptomyces  clavuligerus  production  of, 
420 

Apolar  compounds,  enzymatic  reactions  of, 
549-58 

Aqueous  two-phase  systems 
for  amylase  production,  115-18 
for  starch  to  ethanol,  144-47 
Arginine 

industrial  production  methods  for,  79 
residue  parameters  of,  4 
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Arrhenius  law,  10 
Arthrobacter  simplex,  106-9 
steroid  transformation  using,  4S9-60 
Asparaginase,  stabilization  of,  27-30 
Asparagine 
deamidation  of,  25 
replacement  of,  3 
residue  parameters  for,  4 
Aspartame,  enzymatic  production  of,  95-98 
Aspartate 

industrial  scale  synthesis  reaction  with,  194 
residue  parameters  of,  4 
Aspartic  acid 

industrial  production  methods  for,  79 
peptide  bonds  involving,  25 
Aspergillus  sp.,  110 
Aspergillus  niger,  39,  282 
ATP,  regeneration  of,  for  enzymatic  synthesis, 
257-58 

ATPase  Fi,  stability  of,  2 
Aureobasidium  sp.,  110 
Azide  concentrations,  xylose  utilization  and, 
153 

Aztobacter  vinelandii.  465 


acillus  acidopullulyticus,  thermophilic 
pullulanases  from,  271-74 
Bacillus  brevis.  44-47 
Bacillus  cereus,  278 
Bacillus  macerans,  70 
Bacillus  megaterium,  271 
Bacillus  mycoides,  271 
Bacillus  subtilis 

amylase  production  using,  aqueous  two- 
phase  system  for,  115-18 
biochemical  products  from,  240 
production,  purification,  and  immobiliza¬ 
tion  of,  486-7 1 
Bacteria 

biochemical  products  from,  240 
enantioselective  synthesis  of  PG-Nor  by, 
208 

heat-dried,  steroid- 1 -dehydrogenation  us¬ 
ing,  106-9 

lactic  acid,  applications  of,  406-1 7 
photosynthetic,  fuel  cell  using,  427-36 
storage  stability  of,  433 
thermophilic 
enzyme  stability  from,  3 
stress  adaptation  of,  1 
See  also  specific  bacteria 
Bakers’  yeast 

ADH  and  hexokinase  extraction  from,  286- 
88 

keto  ester  reductions  by,  186-93 
Basidiomycetes,  131 


Benzisoxazolcarboxylic  acids,  decarboxylation 
reactions  of,  304-7 

Bifunctional  reagents,  intramolecular  cross- 
linking  with,  subunit  enzyme  stabiliza¬ 
tion  by,  27-30 

Binding,  covalent,  of  biomolecules,  241-43 
Binding  groups,  function  of,  331 
Biocatalysts,  advantages  and  limitations  of, 
334-35, 335 
Biochemicals 

immobilized  plant  cells  in  production  of, 
386 

production  of,  240 
Bioconversion 
fermentation  methods,  108 
non-fermentation  methods,  109 
Biofuels,  production  of,  481 
Biohydrogenation  reduction  methods,  in  chiral 
compound  preparation,  171-85 
Bioligands,  immobilization  of,  chromophoric 
sulfonyl  chloride  agarose  for,  249-50 
Biomolecules,  covalent  binding  of,  241-43 
Bioreactors 
cross-flow,  352-53 

fluid-agitated  bed-type  fermenter,  repro¬ 
ductive  immobilized  cell  study  using, 
349-50, 35!.  352 
heterogeneous,  541-48 
immobilized  cell/enzyme 
alcohol  fermentation  with,  148-51 
comparison  of,  360 
microporous  membrane,  558-68 
See  also  Reactors 
Biosensors 

for  fish  freshness  determination,  529-32 
hybrid,  in  fermentation,  508-1 1 
Blood,  alcohol  in,  electroenzymatic  sensor  for 
measurement  of,  515-19 
Boehringer  Glucose  Kit,  39 
Brevibacterium,  197 

Butanediol,  Enterobacter  sp.,  production  of, 
454-58 


C^alcitonin,  as  semisynthetic  enzyme,  321 
Calcium  alginate  gel,  Saccharomyces  cerevi- 
siae  immobilization  in,  394-405 
Calf  alkaline  phosphatase,  residual  activity  in, 
68 

Candida  boidinii,  87 
Candida  cylindracea,  223 
Candida  Iropicalis,  xylitol  to  ethanol  forma¬ 
tion  using,  in  pentose  fermentation, 
152-54 

Carbecephem  compounds,  optically  pure,  syn¬ 
thesis  of,  206-9 
Carboniimide,  27 
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Carbohydrates,  in  chemical  and  fuel  produc¬ 
tion,  161-63 
Carbon 

FAD  and  glucose  oxidase  immobilization 
on,  520-22 

metabolism  shift  in,  microbial  enzyme  activ¬ 
ity  and,  45 

Carbonyl  group  compounds 
chiral  alcohol  hydrogenation  to,  17 S 
asymmetric  reduction  of,  186-93 
Carlxtxyl  esterases,  catalyzation  by,  219 
Carboxyl  groups,  crosslinking  of,  5 
Cardenolide  production,  by  Digitalis  lanata, 
491-95 
Carnitine 

cholinesterase-catalyzed  production  of,  219 
fatty  acid  trasport  role  of,  186 
Carrageenan,  plant-cell  entrapment  use  of, 
384 

Carriers,  synthetic,  for  enzymes,  251-53 
Catalysts,  synthetic  hydrogenation,  334-39 
Catharantus  roseus,  biochemical  products 
from,  240 

Cell  entrapment,  239-40 
Cell  homogenates,  enzyme  recovery  from, 
285-88 

Cellobiose  hydrolysis,  mathematical  model  of, 
41-42, 42 

Cells 

biocatalytic  processes  with,  reaction  kinetics 
and,  437-49 

gel  entrapment  of,  418-26 
growth  of,  product  inhibition  effect  on,  353- 
55 

immobilization  of,  microbiological  measure¬ 
ments  by,  363-72 
living,  applications  of,  479-82 
metabolic  behavior  of,  475-78 
microbial 

ethanol  production  using,  394-405 
immobilization  of,  420-22 
steroid  transformation  by,  459-60 
oxygen  supply  to,  472-74 
plant 

entrapment  of,  48 1 
immobilized  viable,  382-93 
immobilization  methods  for,  501-3 
metabo'ism  of,  496-500 
polymers  used  for  entrapment  of,  384 
procaryotic,  growth  of,  373-81 
reproductive  immobilized,  347-62 
Cellulase 

economics  of  recycling  of,  1 55-57 
kinetics  of,  158-M 
Cellulose 

acid-catalyzed,  kinetics  of,  164-67 
hydrolysis  of 

acid  and  enzymatic,  161-63 


data  and  model  prediction  in,  165 
enzyme  fate  after,  155 
kinetic  parameters  in,  166 
microcrystalline,  hydrolysis  of,  1 58-60 
in  rice  husks,  131 

saccharification  of,  glucose  inhibition  in, 
39-43 

Cellulose  diacetate,  in  butanediol  production, 
455 

Cephalosporinase,  coupling  of,  251 
Ceramide  glucosyl  transferase,  residual  activ¬ 
ity  in,  68 

Cereals,  hydrogenase  activity  in,  296-98 
Chaotropic  agents,  enzyme  stability  to,  1 
Chiral  compounds 
enzymes  for  synthesis  of,  194-205 
reduction  methods  for,  171-85 
Chloramphenicol,  synthetase  and,  46, 46 
Chlorella  vulgaris,  biochemical  products 
from,  240 

Cholesterol  degradation,  by  Nocardia,  573- 
76 

Cholinesterase,  catalyzation  with,  219 
Chromography,  affinity,  polysaccharide  acti¬ 
vation  for,  254-56 

Chromophoric  sulfonyl  chloride  agarose,  for 
immobilizing  bioligands,  249-50 
Chymotrypsin 
coupling  of,  251 

deactivation  of,  kinetic  and  spectroscopy 
studies  of,  31-38, 32 
immobilized,  properties  of,  35 
modification  of,  hexanal  and,  343-46 
specific  activity  change  in,  32-33, 32 
spin-labeled,  spectroscopy  of,  33-35, 33,  34 
Chymotrypsinogen,  cystine  destruction  in,  24 
Citronellol,  carboxyl  esterase-catalyzed  reso¬ 
lution  of,  220 

Clostridia,  hydrogenase  catalyzation  in,  172 
Clostridium  sp.,  174 
Codeine,  price  of,  383 

Cofactor  regeneration,  enzyme-coenzyme  sys¬ 
tem  use  of,  259-63 

Compaction,  gel  particle  effectiveness  factor 
effects  from,  168-70 

Conformational  processes,  irreversibility  of, 
noncovalent  forces  and,  21 
Continuous-flow  reactors,  fermentation  by 
Leuconostoc  oenos  in,  461-64 
Cornynebacterium  simplex,  106-9 
Corticoid-responsive  diseases,  steroids  used 
for,  106 

Covalent  binding,  of  biomolecules,  241-43 
Covalent  mechanisms,  enzyme  inactivation 
and,  20 

Creatinine,  sensors  for,  509-1 1 
Cross-flow  bioreactor,  352-53 
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Crosslinking,  intramolecular,  subunit  enzyme 
stabilization  and,  27-30 
Cyclic  backflushing,  membrane  life  prolonged 
by,  79 
Cyclodextrin 
pH  activity  profile  of,  72 
production  of,  by  enzymatic  starch  degrada¬ 
tion,  70-77 
Cysteine 

industrial  production  methods  for,  79 
residue  parameters  of,  4 
synthetase  activity  in,  45 
Cystine 

elimination  reactions  in,  23-24 
industrial  production  methods  for,  79 
Cytidine-5'-monophospho-N-acetyl-neuram- 
inic  acid  galactosyl  glucosylceramide 
sialyltransferase,  residual  activity  in, 
68 

Cytochromes 

renaturation  rate  of,  1 
stability  of,  4-5, 4 

Dairy  industry,  whey  disposal  in,  1 36 
Daucus  carota,  487 

Deactivation  kinetics,  immobilization,  chemi¬ 
cal  modifiers,  enzyme  aging  and,  64- 
69 

Decanol 

cyclodextrin  thermal  denaturation  with,  71- 
73,  72.  73 

mass  transfer  retarding  effect  of,  at  high 
enzyme  concentrations,  75 
Denaturation  reactions,  I 
Desulfovibrio  desulfuricans,  292 
Deuterated  compounds,  preparation  of,  174 
Dextrans,  invertase  stability  and,  56 
Dextransucrase,  production  and  purification 
of,  from  Leuconosloc  mesenteroides. 
267-70 

Dicarboxylic  acids,  intramolecular  crosslink¬ 
ing  tested  with,  27-30 

Digitalis  lanata,  cardenolide  production  by, 
491-95 

Digitoxin,  price  of,  383 
Dihydrolipoamide,  thiol  interchange  with,  46 
Dihydronicotinamide  dinucleotide,  oxidation 
of,  307-9 
Diimidoesters,  27 

Dimethyl  pimelimidate,  as  crosslinking  re¬ 
agent,  28 

Disease,  cortocoid-responsive,  steroids  used 
for,  106 

Disulfide  bonds,  reduction  of,  21 
DMSO,  389-90 

DNA,  mutagenic  strategies  of  protein  function 
and, 232-38 


coli 

growth  speed  of,  363 
phenyl  sepharose  extraction  of,  288 
Electrical  conductance,  in  microbiological 
measurement,  365-68 
Electrodes 

oxalate-sensing,  512-14 
rotating  ring  disc,  mass  transport  resistance 
studies  using,  224-3 1 

Electroenzymatic  reduction  methods,  in  chiral 
compound  preparation,  171-85 
Electroenzymatic  sensors,  for  alcohol  mea¬ 
surement,  515-19 

Electromicrobial  reduction  methods,  in  chiral 
compound  preparation,  171-85 
Enantiomeric  compounds,  manufacture  of, 
enzyme  membrane  reactor  process  for, 
78-86 

Enantioselective  reductions,  of  keto  esters,  by 
bakers'  yeast,  186-93 
Enoate  reductase,  176-79 
Enoates,  hydrogenation  of,  to  chiral  carboxyl- 
atcs,  173 

Enterobacter  sp.,  butanediol  production  by, 
454-58 

Environmental  paramaters,  alteration  of,  in 
xylitol  to  ethanol  formation,  1 52-54 
Enzymes 

aging  of,  deactivation  kinetics  influence  of 
immobilization,  chemical  modiHers 
and,  64-69 

catalytic  properties  of,  219-23 
in  chiral  compound  synthesis,  194-205 
coenzyme  complexes,  243-47 
coenzyme  systems,  cofactor  regeneration  in, 
259-63 

conformational  inactivation  of,  28 
coupling  of,  25! 

electrodes  for,  sensors  for,  523-25 
entrapped,  catalysis  by,  577-79 
gel  entrapment  of,  418-26 
immobilized,  in  flow  injection  analysis,  526- 
28 

immobilized  cell  reaction  with,  450-53 
irreversible  thermoinactivation  of,  mecha¬ 
nisms  of,  20-26 

isolated,  in  NAD(P)H  regeneration,  171- 
85 

membrane  reactor  scale-up  process  of,  for 
enantiomeric  compound  manufacture, 
78-86 

microbial,  agroindustrial  by-product  pro¬ 
duction  of,  110-14 
oligomeric,  properties  of,  28,  29 
oxidase,  533-35 

recovery  from  microbial  cell  homogenates 
by,  285-88 

semisynthetic,  321-26 


SUBJECT  INDEX 


591 


soluble  and  stabilized,  thermal  and  chemical 
deactivation  of,  7-19 
stability  of 

and  glucose  inhibition  in  cellulose  sac¬ 
charification,  39-43 
reaction  rate  reduction  of,  1 7 
strategies  for  increasing,  1-6 
water  activity  effect  on,  48-60 
starch  degradation  of,  cyclodextrin  produc¬ 
tion  by,  70-77 
stereospecificity  of,  199-200 
subunit,  intramolecular  crosslinkings  of, 
27-30 

support  matrices  for,  mass  transport  resis¬ 
tance  studies  through,  224-31 
synthesis  of,  ATP  regeneration  for,  257-58 
synthetic  carriers  for,  251-53 
thermal  deactivation  kinetics  for,  7-9 
thermal  stability  of,  40 
thrombolytic,  substrate  affinity  for,  289-91 
time-decaying  activities  of,  effectiveness 
factors  of,  1 3 

Erwinia  aroideae,  acylamino-|3-lactam  acyl- 
hydrolase  from,  phenoxylmethylpeni- 
cillin  synthesis  using,  210-13 
Erythritol,  stabilizing  effect  of,  53-54 
Esters,  enzymatic  synthesis  of,  569-72 
Ethanol 

production  of,  immobilized  cell  use  in,  394- 
405,  442-47 

starch  conversion  to,  1 44-47 
xylitol  formation  to,  with  Candida  tropical- 
is.  152-54 

Ethylene  glycol,  stabilizing  effect  of,  53-54 
EupenicilHum  javanicum.  158 
Extraction,  definition  of,  78 


Fatty  acids,  transport  role  of,  carnitine  role 
in,  186 
Fermentation 
air-life,  494 
draft  tube,  494 

amylase  producing  strains  and,  275-77 
bioconversions  for,  lOS 
of  lactic  acid,  376 

malolactic,  by  Leuconostoc  oenos,  461-64 
mechanically  stirred,  494 
process  control  in,  hybrid  biosensor  for, 
508-11 

Fibril,  cellulose,  1 59 
Fish,  freshness  of,  biosensor  for,  529-32 
Flavin,  semisynthetic  enzyme  studies  with, 
322-24 

Flavin  adenine  dinucleotide,  immobilization 
on  carbon  of,  520-22 

Fluoride  ion  selective  senors,  enzyme  electrode 
based  on,  523-25 


Flor  injection  analysis,  immobilized  enzymes 
in,  526-28 

Fluid-agitated  bioreactor,  349-50, 351,  352 
Fructofuranosidase,  inulin  assay  using,  504-7 
Fuel  cell  systems,  photosynthetic  bacterial, 
433-35 

Fumeric  acid,  malic  acid  from,  83-84 
Fungus,  rice  husk  growth  of,  1 33 

(Galactose  oxidase,  catalyzation  of,  219 
Galactosidase,  immobilization  of,  1 36 
Gastrin,  aspartame  as  methyl  ester  of,  95 
Gelatin,  in  butanediol  production,  455 
Gel  entrapment,  of  cells  and  enzymes,  418-26 
Gel  microdroplets,  in  microbiological  mea¬ 
surement,  368-71, 369,  370 
Gel  particles,  effectiveness  factor  of,  compac¬ 
tion  effects  on,  168-70 

Globular  domains,  enzyme  structural  feature 
and,  3 

Gluconobacter  oxydans,  472 
biochemical  products  from,  240 
Glucose 

alcohol  conversion  from,  by  Saccharomyces 
cervisiae,  421-22 

concentration  effects  of,  on  reactor  produc¬ 
tivity,  377 

electroactivity  of,  228 

inhibition  of,  in  cellulose  saccharification, 
39-43 

Glucose  oxidase 
catalyzation  of,  219 
immobilization  on  carbon  of,  520-22 
ring-disc  electrode  attachment  using,  227 
Glucosidase,  thermal  deactivation  of,  39-43 
Glutamate,  residue  parameters  of,  4 
Glutamic  acid,  industrial  production  methods 
for,  79 
Glutamine 
deamidation  of,  25 
residue  parameters  of,  4 
Glutaraldehyde 
enzyme  crosslinkings  by,  160 
tyrosimase  immobilization  and,  66 
Glutaredoxin,  thiol  interchange  with,  46 
Glutathione,  thiol  interchange  with,  46 
Glyceraldehyde-3  phosphate  dehydrogenase, 
stabilization  of,  27-30 
Glycerides,  synthesis  of,  by  lipase,  558-68 
Glycerol,  stabilizing  effect  of,  53-54 
Glycine,  residue  parameters  of,  4 
Glycosidases,  microbial,  282-84 
Glyoxal,  polyacrylamide-hydrazide  crosslink¬ 
ing  by,  419-20, 419 

Gramicidin  S  synthetase,  stabilization  of,  44- 
47 

Guanidine  hydrochloride,  enzyme  stability  to, 
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6  M  GuHCI,  ribonuclease  thermoinactivation 
effects  of,  21-22 


Hemicellulose,  in  rice  husks,  131 
Hemoglobin-containing  systems,  hydroxyla- 
tion  by,  214-18 
Herpes  simplex,  239 

Hexanal,  chymotrypsin  modification  and, 
343-46 

Hexokinase,  yeast  extraction  of,  286-88 
Histidine 

industrial  production  methods  for,  79 
residue  parameters  for,  4 
Hollow-fiber  reactors,  373-81 
lactose  hydrolysis  in,  1 19-22 
Homogenates,  microbial  cell,  enzyme  recovery 
from,  285-88 

HPLC,  cyclodextrin  analysis  by,  71 
Hybrid  biosensors,  in  fermentation,  508-1 1 
Hydrocarbon  micellar  solutions,  549-58 
Hydrocarbons,  oxidation  of,  541-48 
Hydrogen 

bond  distribution  in,  sucrose  concentration 
and,  50 

organic  acid  production  of,  428-3 1 
photosynthetic  bacteria  production  of,  432- 
32 

production  and  uptake  reactions  of,  enzyme 
kinetic  parameters  for,  294 
Hydrogenase,  activity  of,  cereal  expression  of, 
296-98 

Hydrogenase  catalyzed  reactions,  viologen 
mediator  for,  292-95 

Hydrogen  peroxide,  oxygen  supply  to  cells 
using,  472-74 
Hydrolysis 

cellobiose,  mathematical  model  of,  41-42, 
42 

enzymatic,  of  lactose,  1 19-22 
of  microcrystalline  cellulose,  by  cellulase, 
158-60 

of  sucrose,  48-52, 49,  50,  51 
Hydrophobic  molecules,  chymotrypsin  modifi¬ 
cation  with,  343-46 
Hydroxamate,  310 
Hydroxy  acids 

optically  active,  enzymatic  production  of, 
87-90 

racemic  mixture  of,  amino  acids  from,  91- 
94 

2-hydroxyisocaproate  dehydrogenases,  200-4 
Hydroxylation 

by  hemoglobin  containing  systems,  214-18 
protoplast  immobilization  and,  489-90 
Hydroxylic  groups,  invertase  stability  and,  52- 
53 


Imidazole,  310 

Immobilization,  new  techniques  of,  239-48 
Immunoenzyme  sensors,  533-35 
Imprinting,  molecular,  327-33 
Indole  solutions,  chymotrypsin  in,  33, 34,  36 
Industrial  catalysts,  enzymes  as,  limitations  of, 
20-26 

Inoculum,  extracellular  enzyme  production 
effects  of,  113 

Intramolecular  crosslinking,  with  bifunctional 
reagents,  subunit  enzyme  stabilization 
and,  27-30 

Inulin  assay,  for  renal  clearance,  504-7 
Invertase  stability 
dextrans  and,  56 
hydroxylic  groups  and,  52-53 
polyhydric  alcohols  and,  61-63 
poly(l,2-ethanediol)  and,  54-56 
Ionic  detergents,  enzyme  stability  to,  I 
Isoleucine 

industrial  production  methods  for,  79 
residue  parameters  of  4 

J asmine,  price  of,  383 

ICeto  acids,  amino  acids  from,  84-85 
Keto  esters,  enantioselective  reductions  of,  by 
bakers’  yeast,  1 86-93 
Ketosteroids,  reduction  of,  551-52 
Kidney  acylase,  amino  acid  production  using, 
80-83 

Kinetics,  chymotrypsin  deactivation  studied 
with,  31-38 

Klebsiella  pneumoniae,  70, 153, 454 
Kluyvera  citrophilia,  207-8 

Lactam  antibiotics,  kinetically  controlled 
semisynthesis  of,  99-105 
Lactamase,  protein  function  study  use  of,  232- 
38 

Lactase,  kinetic  parameters  of,  120 
Lactate,  alanine  transformation  from,  91-92 
Lactate  dehydrogenase,  198-99 
Lactic  acid 

fermentation  systems  for,  376 
immobilized  bacteria  of,  applications  of, 
406-17 

Lactobacillus  delbrueckii  production  of, 
374-79 

Lactobacillus  casei,  87 
Lactobacillus  confusus,  87,  200 
Lactobacillus  delbrueckii,  lactic  acid  produc¬ 
tion  by,  374-79 

“Lactohyd,”  whey  production  using,  136-39 
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Lactose,  enzymatic  hydrolysis  of,  in  hollow- 
fiber  reactor,  1 19-22 
LDH,  residual  activity  in,  68 
Leucine 

industrial  production  methods  for,  79 
residue  parameters  of,  4 
synthetic  stabilization  and,  46 
Leuconostoc  sp.,  201 

Leuconostoc  mesenteroides,  dextransucrase 
production  from,  267-70 
Leuconostoc  oenos,  malolactic  fermentation 
by,  461-64 

Levan  sucrase,  468-71 
Lignin,  in  rice  husks,  1 3 1 
Linoleic  acid,  oxidation  of,  SSO-SI 
Lipase,  glyceride  synthesis  by,  SS8-68 
Liposomes,  protein  immobilization  on,  S80-8 1 
Uthospermum  erythrorhizon,  382 
Liver  microsomes,  immobilization  of,  423 
Low  water  condition,  acid-catalyzed  cellulose 
hydrolysis  under,  164-67 
LSP  21,  biochemical  products  from,  240 
Lysine 

industrial  production  methods  for,  79 
residue  parameters  of,  4 
Lysis,  489 

^^^agnesium  chloride,  sucrose  concentration 
and,  SO 
Malic  acid 

decomposition  of,  1 23 
from  fumaric  acid,  83-84 
industrial  scale  synthesis  reaction  with,  194 
Mass  transport  resistances,  rotating  ring-disc 
electrode  studies  of,  224-3 1 
Measurement,  microbiological,  by  cell  immo¬ 
bilization,  363-72 
Meicelase,  158 

Memory  effect,  origin  of,  329-31 
Mentha,  monoterpene  reduction  by,  422-23 
Mercaptan,  310 

Methane,  microbial  transformation  of,  S4I- 
48 

Methantrophs,  hydrocarbon  oxidation  by, 
541-48 

Methemoglobin,  hydroxylation  by,  214-18 
Methionine 

acylase  use  production  of,  80-83 
industrial  production  methods  for,  78,  79 
residue  parameters  of,  4 
Micelles,  catalysis  of  enzymes  entrapped  in, 
577-79 

Michaelis  constant,  41 

Microbial  acylase,  amino  acid  production 
using,  80-83 

Microbial  cell  homogenates,  enzyme  recovery 
from,  285-88 


Microbial  glycosidases,  282-84 
Microorganisms,  immobilization  of,  465-67 
Microsomes,  liver,  immobilization  of,  423 
Milk,  prefermentation  of,  412-15 
MLA  144,  biochemical  products  from,  240 
Molecular  imprinting,  327-33 
Molecules,  hydrophobic,  chymotrypsin  modifi¬ 
cation  with,  343-46 
Monascus  sp.,  282 

Monoterpene,  Mentha  reduction  of,  422-23 
Mucor  miehei,  amino  acid  and  NMR  analysis 
of,  340-42 

Mushroom  tyrosinase 
deactivation  kinetics  of,  66-69 
residual  activity  in,  68 

Mutagenic  strategies,  protein  function  studies 
by,  232-38 
MUTMAC,  31 
Mycobacterium  sp. 
biochemical  products  of,  240 
steroid  reduction  by,  420-21 

^IaD,  reduction  of,  179 
NAD  kinase,  immobilization  of,  264-66 
Neurospora  crassa,  3 
Nitro-phenyl  phosphate  hydrolysis,  9-17 
4-nitro-3-carlMxytriflouroacetanilide,  hydrol¬ 
ysis  of,  314-15 

NMR  analysis,  of  Mucor  miehei,  340-42 
Nocardia  sp.,  cholesterol  degradation  by,  573- 
76 

Nylon  affinity  tubes,  affinity  isolation  of  ace¬ 
tylcholine  with,  299-301 
Nylon  net,  in  butanediol  production,  455 

Oligonucleotide  synthesis,  3 
Oligosaccharides 

solid  superacids  for  hydrolyzing  of,  161-63 
starch  conversion  to,  140 
Optical  measurements,  in  microbiological 
measurement,  368 

Ornithine,  synthetase  stabilization  and,  46 
Oxalate-sensing  electrodes,  512-14 
Oxidase,  enzymes,  533-35 
2-oxo-acid  reductase,  176-79 
Oxygen,  supply  to  cells  of,  472-74 
Oxyhemoglobin,  hydroxylation  by,  214-18 
Oxytetracycline,  production  of,  480-81 

P alladium,  adduct  of,  biocatalyst  use  of, 
337 

Papain,  semisynthetic  enzyme  studies  using, 
322-24 

Pectinase  activity,  1 1 1 
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Pellicularia  filamentosa,  1 58 
Penicillin  acylasc 
coupling  of,  251 

immobilization  of,  in  polarized  ultrafiltra- 
tion  membrane  reactor,  1 27-30 
penicillin  G  hydrolytic  deacylation  by,  206 
Penicillin  amidase,  semisynthesis  of,  99-102 
Penicillin  digitatum.  465 
Pentose  sugars,  fermentation  of 
in  rice  husks,  1 3 1 

xylitol  to  ethanol  formation  in,  1 52-54 
Peptide  bonds 

chymotrypsin-catalyzed  synthesis  of,  552- 
53 

cleavage  of,  25 

Peptides,  kinetically  controlled  semisynthesis 
of,  99-105 

Perfluorinated  resin-sulfonic  acid  catalysts, 
chemical  production  utilization  of, 
161-63 

Peroxidase,  catalyzation  with,  219 
Phenols,  isomeric,  sulfatase-catalyzed  separa¬ 
tion  of,  219 

Phenoxymethylpenicillin,  synthesis  of,  using 
a-amino-acylamino-^-lactam  acylhy- 
drolase,  210-13 

Phenylacetic  acid,  in  penicillin  production, 
128 

Phenylalanine 

acylase  use  production  of,  80-83 
industrial  production  methods  for,  78,  79 
residue  parameters  for,  4 
synthetase  stabilization  and,  46 
Phenyl  lactic  acid,  production  of,  87 
Phenyl  sepharose,  E.  coli  protein  extracted 
with,  288 

pH  extremes,  enzyme  stability  to,  I 

Plant  protoplasts,  immobilization  of,  487-90 

Plants 

cells  of,  immobilized  viable,  382-93 
secondary  products  of,  prices  for,  383 
Plasminogen  activators,  activity  assays  for, 
536-40 

Polarized  ultrafiltration  cells,  enzyme  stabili¬ 
zation  technique  using,  7 
Polyacrylamide  hydrazide,  gel  entrapment  of 
cells  and  enzymes  in,  418-26 
Polyacrylamides,  49 
in  penicillin  production,  1 29 
plant-cell  entrapment  use  of,  384 
Polyethylenimines 
catalytic  effectiveness  of,  306 
modified,  conformation  of,  315-18 
Polyhydric  alcohols,  stabilizing  effect  of,  53- 
54,61-63 

Polymeric  carriers,  enzyme  stabilization  and, 
27-30 


Polymerization,  enzyme  structural  feature 
and,  3 
Polymers 

preparation  of  cavities  in,  by  molecular 
imprinting,  327-29 
synthetic,  302-20 
Polymer  stability,  11-13, 12 
Poly(l,2-ethanediol),  invertase  stability  and, 
54-56 

Polypeptide  chains 

amino  acid  sequence  differences  and,  3 
length  of,  enzyme  structural  feature  and,  3 
thermoinactivation  mechanisms  in,  20 
Polypeptide  entropy,  5 

Polypepton  fraction  effective,  amylase  produc¬ 
tion  and, 278-8 1 
Polysaccharides 

activation  of,  and  protein  immobilization, 
254-56 

renewable,  utilization  of,  140-43 
solid  superacids  for  hydrolyzing  of,  161-63 
Polyunsaturated  fatty  acids,  oxidation  of,  550- 
51 

Potassium  ferricyanide,  33 
Potassium  ferrocyanide,  mass  transfer  for, 
parameter  values  for,  230 
Potato  starch,  decanol  substrate  concentration 
with,  73-74 

Prepolymerized  polyacrylamide,  plant-cell  en¬ 
trapment  use  of,  384 

Prepolymer  methods,  applications  of  cells 
immobilized  by,  479-82 
Procaryotic  cells,  growth  of,  373-81 
Proline 

industrial  production  methods  for,  79 
residue  parameters  of,  4 
synthetase  stabilization  and,  46 
Propanol,  chymotrypsin  deactivation  and,  31 
Protein  A,  extraction  of,  285-86 
Protein  conformational  transition,  analysis  of, 
2 

Protein  denaturants,  enzyme  stability  to,  I 
Proteins 

coupling  of,  to  tresyl  chloride  activated  sup¬ 
ports,  242 

covalent  change  in,  enzyme  inactivation  as 
result  of,  20 

crystallographic  structures  of,  3 
surface  analysis  of,  5 

function  of,  by  mutagenic  strategies,  232- 
38 

immobilization  of 
on  liposomes,  580-81 
polysaccharide  activation  and,  254-56 
Proteus  mirabilis,  177-78 
Proteus  vulgaris.  177-78 
Protoplasts 

immobilization  of,  487-90 
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immobilization  methods  for,  comparison  of, 
501-3 

Pseudomas  puiida,  biochemical  products 
from,  240 

Pseudomonas  dacunhae,  alanine  production 
using,  450-53 

Pseudomonas  melanogenum,  206-7 
Pullulanases 
properties  of,  283 

thermophilic.  Bacillus  acidopullulyticus 
and,  271-74 

Pumice  stone,  transition  metal-activated,  yeast 
cell  immobilization  on,  483-86 
Pyrethrins,  price  of,  383 
Pyridine,  310 

Pyruvate,  as  intermediary  in  lactate  to  alanine 
transformation,  91-92 

^^uinine,  price  of,  383 

^(acemization,  of  amino  acid  residues,  25 
Reaction  kinetics,  biocatalytic  processes  with 
immobilized  cells  and,  437-49 
Reactors 

capillary  membrane,  characterization  of, 
123-26 

continuous-flow,  fermentation  by  Leuconos- 
toc  oenos  in,  46 1  -64 
in  ethanol  production,  395-96 
hollow-fiber,  373-81 
lactose  hydrolysis  in,  1 19-22 
polarized  ultrafiltration  membrane,  penicil¬ 
lin  immobilization  in,  127-30 
See  also  Bioreactors 

Reductases,  in  chiral  compound  preparation, 
171-85 

Reductions,  enantioselective,  of  keto  esters, 
186-93 

Renal  clearance,  inulin  assay  for,  504-7 
Reproductive  immobilized  cells,  347-62 
Residue  parameters,  4 

Resistance,  mass  transport,  ring-disc  electrode 
studies  of,  224-31 
Rhodospirillum  rubrum,  ATI 
Ribonuclease  A 

bovine  pancreatic,  enzyme  thermoinactiva¬ 
tion  study  use  of,  20-26 
irreversible  thermoinactivation  of,  21-25, 
22.24 

Rice  husks,  pretreatment  influence  on,  by 
Sporolrichum  pulverulenlum.  131-35 
Ring-discelectrodes,  mass  transport  resistance 
studied  with,  224-31 

Saccharification,  of  cellulose,  glucose  inhibi¬ 
tion  in,  39-43 


Saccharomyces  cerevisiae,  148, 163, 186 
ethanol  production  using,  394—405 
glucose  to  alcohol  conversions  by,  421-22 
reproductive  immobilized  cellular  study 
with,  347-62 

Secondary  structural  elements,  enzyme  struc¬ 
tural  feature  and,  3 
Sensors 

electroenzymatic,  for  alcohol  measurement, 
515-19 

fluoride  ion  selective,  enzyme  electrode 
based  on,  523-25 
immunoenzyme,  533-35 
SEPARAN  AP273, 9 
Serine 

industrial  production  methods  for,  79 
residue  parameters  of,  4 
Shikonin,  price  of,  383 
Silica,  in  rice  husks,  1 3 1 
Spearmint,  price  of,  383 
Sodium  chloride,  superacid  use  with,  161-62 
Sodium  hydroxide,  ligocellulosic  pretreatment 
with,  133 

Sorbitol,  stabilizing  effect  of,  53-54 
Soybean  trypsin  inhibitors,  cystine  destruction 
in,  24 
Spectroscopy 

chymotrypsin  deactivation  studied  with,  3 1- 
38 

nuclear  magnetic  resonance,  341 
Sporolrichum  pulverulenlum,  rice  husk  utili¬ 
zation  by,  pretreatment  influence  on, 
131-35 

Starch 

alcohol  fermentation  of,  with  immobilized 
cell/enzyme  bioreactor,  148-51 
enzymatic  degradation  of,  cyclodextrin  pro¬ 
duction  by,  70-77 
ethanol  conversion  from,  144-47 
hydrolysate  of,  276 
liquefaction  of,  140-43 

Steroid- 1 -dehydrogenation,  heat-dried  bacte¬ 
ria  for,  106-9 
Steroids 

hydroxylation  of,  479-80 
microbial  cell  transformation  of,  459-60 
Mycobaclerium  sp.  reduction  of,  420-21 
Sireplomyces  clavuligerus,  antibiotic  produc¬ 
tion  by,  420 

Succinic  acid,  as  crosslinking  reagent,  28 
Succinic  anhydride,  ribonuclease  isoelectric 
point  altered  by,  22-23, 22 
Sucrose,  hydrolysis  of,  48-52, 49, 50,  51 
Sugars,  starch  conversion  to,  144-47 
Sulfatase,  catalyzation  with,  219 
Sulfhydryls,  intracellular,  time  course  of,  45 
Sulfite,  waste  liquor  from,  lactic  acid  produced 
from,  41 1 
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Superacids,  solid,  in  oligo-  and  polysaccharide 
hydrolyzation,  161-63 
Synthetic  carriers,  for  enzymes,  251-53 
Synthetic  hydrogenation  catalysts,  synzymes 
as,  334-39 

Synthetic  polymers,  302-20 
Synzymes,  as  synthetic  hydrogenation  cata¬ 
lysts,  334-39 

'T'emperature,  cyclodextrin  production  in¬ 
fluence  from,  72 

Thermal  deactivation  kinetics,  for  enzymes, 
7-9 

Thermoanaerobacter  cervisiae,  1 52 
Thermoinactivation,  irreversible,  of  enzymes, 
20-26 

Thermophilic  pullulanases.  Bacillus  acidopul- 
lulyticus  and,  271-74 
Thiol,  interchange  of,  46 
Thioredoxin,  thiol  interchange  with,  46 
Threonine 

industrial  production  methods  for,  79 
residue  parameters  of,  4 
Tissue  plasminogen  activators,  activity  assay 
for,  536-40 

Tresyl  chloride,  support  activation  with,  pro¬ 
tein  coupling  and,  242 
Trichoderma  koningii,  282 
Trichoderma  viride,  39,  41,  158 
Triticum  durum,  296 
Trypsin,  coupling  of,  251 
Tryptophan 

industrial  production  methods  for,  78,  79 
production  of,  440-42 
residue  parameters  of,  4 
Tyrosinases,  deactivation  kinetics  of,  66-69 
Tyrosinase,  residual  activity  in,  68 
Tyrosine 

industrial  production  methods  for,  79 
residue  parameters  of,  4 

Udp  glucose,  residual  activity  in,  68 
Urea 

chemical  denaturation  by,  9 
enzyme  reduction  in,  22 
enzyme  stability  to,  1 
sensors  for,  508-9 
Urease,  coupling  of,  251 


aline 

industrial  production  methods  for,  78,  79 
residue  parameters  of,  4 
synthetase  stabilization  and,  46 
Vincristine,  price  of,  383 
Vinylphenylboronic  acid,  ester  linkages  of, 
328, 329 

Viologen  mediators,  for  hydrogenase-cata- 
lyzed  reactions,  292-95 
Vitamin  6,2,  production  of,  480 


Water 

activity  of,  enzyme  stability  effect  of,  48-60 
amylase  production  with,  115-18 
pectinolytic  activity  effect  from,  1 1 1 
Whey 

enzymatic  hydrolysis  of,  1 36-39 
as  substrate  in  lactic  acid  production,  411- 
12 

Wine,  malic  acid  in,  123 


^Canthan  gum,  plant-cell  entrapment  use  of, 
384 

Xanthine  oxidase,  catalyzation  with,  219 

Xylanase,  111,  112,  7/2 

Xylitol 

ethanol  formation  from,  with  Candida  tro- 
picalis,  152-54 
stabilizing  effect  of,  53-54 
Xylose,  butanediol  effects  of,  457, 457 


Y^cast 

bakers’,  ADH  and  hexokinase  extraction 
from,  286-88 

biochemical  products  from,  240 
galactosidases  of,  1 38 
immobilization  of  cells  of,  483-86 
improvement  of  viability  of,  397 
keto  ester  reductions  by,  1 86-93 


ZiAPM,  formation  rate  of,  substrate  concen¬ 
tration  effects  on,  96 
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